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(54) B!WO=SiB;] CAS W7'>5'— «!«[HFK<OEfi 



(57) imm] 

7" V V— Siif^-r— :;'>'iSr+^i-{ci^fc-a:-5 s d r amStJS 

[^*^^] SDRAM(^^s/7'{±«^CD^^>'i?'?:{l 
[Hiss Stt'— ^ coiSBi^fc fc<^— ^> i: fiii:^^- -S.^-lR] 




(2) 



!l^m2 000-163954 



7*- ^ >^ ^ SrSSa-r 5 ^ * V - ^J- L rB-! 

mts.=?rc AS y'>">—mmm^(Dmt)\cnmzm^£ 

$ T-jg^iHg $ ix5 n f@(^D Q y CI y ^ t . 
tflf5<0€-CAS SiJ^IsIKSlc:^' n 5/^{l-§-:Sr 

i-fSSDRAM. 

i^—mm^^lt.. ^DQ:/ns'^(0'|2StCia#,/£<, # 

6<](cga« ^ ix5 C Srltm i: -f 5f**« 1 IE«<^ S D R 
AM, 

(OSDRAMo 

CLK) i: SDRAMCO*— KU'v'^^'d^ibeiS^H-S 
It-^ (LE2. LE3, LE4) t%:7^tlVX. 
-^(conl, con2, con3) S:ffl:^-f-Sf!I^Ial 

MIEft-^ (LE34) tSD R AMO^T*— ^^Mm^ 
L -C ffi -r -5 A N D y — h t . 

Buia$iJffll[HlSSlF|5(^3$iJtWft-^ (con 3) 1:1 J; oT, Hul2 
A N D y — h b my: $ 5 •r — ^ S: ai:^ * (i ^ 5' 

SfJlSit-^ (LEI 2) i: SDRAMCDr"— ^Srs^aMff 
UT fcb;'3-r ^) N A N D y— H i: . 

t^rlE$|J^9lH]^a5<^$|J^a^t-§■ (con2) tcio-c, tnia 

HfJf5NAND</— h;4^^fcii;'3$n'57^ 

m^d.um^^^<^Mmm^ (c o n d icior, wia 

7 r til;^3-r -5 7 y ^-r 5) |g 2 ? 5/ t Sr-^tf CI 
i: Sr#'ig t -r -5 C A S 7^ ^-i^-fiJffllEISS, 
[If 5 ] , ntit^m^y y^^Wi\-i. mUUm^^U 

HulB'O'^^— ^-<:0(±i;^{f^i:fflI15ffl»{t-i- (c on 
2) IcioT, wim^\7y^^Wit^hmti^i\.^y'— 
^ (Dl) SrS^L-Ciiiit$*.575^*fctiigW$^5m 



HulEtf 1 n 5, ^ ^ ^' A^pj a;^ ^ix^v'—'S' t , 
StiiaNANDy- h?5>5)ai;'3$tv5r-^' (D2) 

mw^n vx7'—iS'mtiy< yvr a3;^-r ^) n and y 

-hi, 

tufS-f i'/^- -05 ai;^{t-^ i: flul2«iJ^m# (con 
2) tCioT. ffirlENANDy— h*>P>ai;^)$ix57'— 
^ SrSfe $ -arT 7 ^ ^ -frS ^ 2 i7 n ^ ^ l^y<—^ * 
t 5 ;i i: i If 4 |E«(^ C A S u-T 

[0 0 0 1 1 

AM (SDRAM) 05CAS U-Tr-Vi^— ^!||?lHIK<Z)iS 

BicM-r-Stro-e, 1t}cii5v^»if^JlSi^-x?tCAS w 
T->->— S!jf^-=r— v'i^Sr^fi-f-^SSDRAMSrffittUJ: 5 

[000 2] 

— jKfitlC. DRAMfl^-^^-'-^ifi: h7 

;<^y^^i: LTx^:<fflv^e)^^Tv^5o bjj^u dra 

Mtt/RAS/CAS'SifOJa-^V K{t#tC J: 13 i&#«5 

iiiV^i:^^5MmS^*L.TV^5, tSoT, SaJiDRAM 

D R AMdS $ ixX-^ V ^ C) ixT V ^ 5o 

[000 3] ;-roJ; 5'iSDRAM-C<?3^i65tEOCAS 1^ 
'l'7^:^v'— $iJ®|plKS:?^#|g®Sr#fiSUTtftPJ-r^), 12 

1 i-i.UM<D SDR AM© C A S U-r V v^— SlliaiHlK<0 
SaBETfct), E2fitJe3fe05CAS W-('xl/->— ftlJPlEl 

as<^«j5S;i2-cfc 9 . 11 3 fiia 2<d y y '^um^mx$> 

, H 4 am 3(Pira-yi^-< CDS^iat?S)5o 
EHtt4/^>^ (BANKO. BANKl. BANK 
2. BANK 3) fll5t5r*-r5>tS*roSDRAM=S:^L 
^g-z^V^tCtt, ^tt^Hn1@(^2<!fcili|iSls]l^ 
T-$)5±ii*i^ (MAO i -MAO j , MA 1 i -MA 
1 j , MA 2 i -MA 2 j , MA 3 i -MA 3 j > ^^IH 
JiJ$JxTV^-5, SDRAMtCH^ e>(;n If y h<D'r—'!' 

(MAO i -MAO j > MAI i -MAI j , MA 2 i 
-MA 2 j MA 3 i -MA 3 j ) it. IrI CSsx.^ i ~ 

i X'yf^^intz'r— ^ (D AT A i -D AT A j ) Sr 
*^f^, 0^<o<t5(c:, t'— ^^<^^*''<i^^^*-5^l-' 
\ZCASl^'{T>">—?s>m\B]^ (C.LCCi-CLCC 

j) lc*J-;j:$-ti:TiaB$tb-CV^-5o -T'i^^*). 

i #g(7?CAS V'fT'Vv'— fiJ^(HlSS;SJ iSifOr"— ^ 

[0 0 0 4] — — ^iW't^igSDRAM-fH. Atb 
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x^^y^AtfX'h^i^^^y^^<^y iCLK pad) Kll 

y<y h't^^t-tlfcDQyu (DQi-DQj) it'f' 
y:f<DJ^m. -r^^*:>^>B ANK2.. BANK3cr)fc2)ffi!) 

[0 0 0 51 n^BcODQ^n-/^ (DQi-DQj) 

^Tl^iy—m-M^^ (CLCCi-CLCCj) t^tb 

T^^-v^— $iJ®lHl£& (CLCC i -CLCC j ) com:^75S 
MJ^^-r^DQ^u (DQi-DQj) (C^V^g§g|-C 

a^^tt^J:5tcgaaLTv^5o -tur, casWt^ 

^'iX— a^SI[s]^ (CLCCi-CLCCj) (C^ny^ir 
{t-^4:^;tSQC LK>'<:y (QCLK buffe 
r) fi^i^u^yi^y<^y (CLK) tc^g LfcffiatwgEa 
^ix^o QCLK/^,y^T^^^ai5^D^^i5r{5-^ (qC 
LK) Sr5a^LTV^^^>r VdS^CAS Wt^Vv— $fj 
tfiJlEl^ (CLCCi-CLCCj) ^cj^u^rv^5, 
[0 0 0 6] 5 ^.^lEaSr^t-S SDRAM(DCA 

S -7^ ^J^9[HlK<7)«^t^ m 2 CO i: >9 "Cfo 5o 
•r— ^m;^S:ISS'tS:?^n ^xi^rft-^ (QCLK) ^SrA;^ 
LT. ^fV^fh<D9y^^W^ (2, 3. 4. 5) trMm 
i-^SJWft-?- (conl. con2. con 3) Srtii;^ 
fS$iJ»[Hl^a5 (1) SDRAM(^^— KV-v^;^^ 

(!§i^^-f) :^^e>es$ti.^cAs wt^w— ®J^^^s 

-f-co-o (LE3 4) irF^SSr^-:^^ t«r^S?a^LTt±i 
;^f^^lAND^-h (7) t. mm\Bl^U (1) 75^ 
?5(^*JWt-^(^— O (con 3) tCioT^l ANDy 
(7) ^^hm:h^ix^y^-^^mtl^til^9y^'r 
^mi^^y^^^ (2) i:. $!J^IH1£&S15 (1) t^^CDM 
mm^'(Di&<D—-:> (con 2) (Cj:oT^l 
(2) t^htiitl^i^^y'-i^^ti^tl'^rzit.^y^'t^m 
2y^y^^^ (3) $iJ^[Hl£&a5 (1) ;«i^^<^©lffl{t 
-^O^ e>lCf&tO— O (c o n 1) tCioT. m2^y^ 
#S (3) ;i-ibm;^$ix5^— ^§rm;^*fc^i^5/5^-r 
5^35'>'•^#IS: (4) mm\Bi^% (i) ^^^<Dm 

Syy^^m {3)^^(Dmmm'^ (c o n D SDR 
AMCO^— KUv?>?.i?;0^ib>Ea$tv5C AS l/>f 

-$'J«ift'^(Oftii(^-o (LEI 2) Sr!iaill»t- ^^2 

ANDy-h (8) t. ||2ANDy-h (8) OM;^ 

y^^m (5) t. S DRAMCO^— KU'^^^;e>>?5e 
ii$h.59rjfcCAS u^^Vv— SiJ^{t^ (LEI 2) 

tcJ:or. ^3-7:y^^g; (4) f)^hm:h^iv^y^-i^ 



"-^ai;^^<';/^rlcg^t-5'r-^^/'^^il^a5 (6) t 

[0 0 0 7] £iT. y'-^y<^m^n (6) <0«^4:lft 
l^t"5o SDRAM(75^— KUv^^^A^'beiS^tL'SC 

Asi^^y'>i^—mmm^(o—o (lei 2) ^rset- 

5-YW<— ^— (6 a) ^rOCAS u^T^Vv— $fj 
(LEI 2) (6a) (Om^-\Zj: 

oT. m3^:y^^l& (4) (Offi;^*7^-:^a:/7>"<^^:7 

T\:iBm't^miBmy-h (6 b) i^ittccAs 
u>rT^w— ^jj^is-^ (LEI 2) ^>rw<-^- (6 

a) om-^-tcio-c, m^^y^^^ (5) ^S^^ffi;^^ 

-h (6c) ^7i)-?>«^$tLrv>5o -(Ot" 
(6) ti. CAS u-fr-Vv-Sij^^S^ 

(LEI 2) ;^5/^^(Oi:#^>^^ (5) Ot'— ^^rilS^ 
L. n-cDi:#7:y^ (4) (ny^-^ ^m^-t^o 

[0 0 0 8] ^^(c. «"^5^^#S^12 3tc:j:oTtftP>g^ 
5o (2, 3. 4. 5) fiV^-ftbfclB]— (D 

(1) ;0^^ai;^$n5©l»m-§- (c o n 3. c o n 2. 
conl) £OV^t"^^;^^^5:Se-^"^^l-<^^/<— ^ — 

( 9 ) t . fflPft-i- (con3. con2. conl) 
<OV^-rtt^-tSl>f W^— (9) <?Da;^{t-§-{Cj:o 

\^xw^^^^m\^^y^^i^^<^—^ WO) m 
i^x2y^^i^y<-'^ (10) ^^hmti^ix^is-^^Si 
mi^xmti-r^m2-fi^y<-i^-' (12) tvfflWft-^ 

(con3. con2. c o n 1 ) OV^"f ix;5^i:^ 1 
w^-^- (9) <OttS;^{I-^,btcJ:oT. -tcoSiJWIt-^ 
:d5 Vn-T" ^2>< V/^-iJr- (1 2) ;5-<c>ffi;^ 

^tt^r'-^ft^SrSteLT^ rxf^^-^5^2 i7 n 5/ 
(11) i:Sr^ixTV^5o 

[0 0 0 9] *^:yf=-^lfecr)i:^n:y^>rv/<— ^ (1 
0) f^ia4tC7j^-t-J:5l-. lEmjESffi (Vcc) 
irorHllc^'l. ^2 PMOS (1 3. 14)^:^1. ^ 
2NMOS (15, 16) tt^W:MM^$i^X\^^^a S 
2PMOS (14) ir^lNMOS (15) (D^—h:b^ 
T'—^m'^(DAti^^t^j:^. m2PMOS (14) ^ 
^INMOS (15) t(7:>mMt^mf}i^t^j:^o miP 
MOS (13) (Oy— hi:^2NMOS (16) (DV— 
htlCtlA, BT*^$tt5[a3<75^1-r ^ (9) 

[0 0 10] :i<DX^i,cm^^ttfzmM(ocASi-^T 

>i^—mm\Bl^(DW}mtTU<r>t:}^^Xh^o 11 5 (Its 

3fc(0^i CAS u^fT^vv—idf^^^ 5: v^mr-fci?. 
igi6(i?e^go^2CAS T^vi/— t(jf^i$^-r ^:>'i/iii 
T^fct?. i2l7iiiS3;5<7:>^3CAS u^x^^v— Kf^c^-r 

^ V^/H-CfcO. I2 8fi?e3fec0^4 CAS U^T^Vv- 
ifif^^-r ^ >'^(1-Cfe5, SDRAMCT^K^^^K";? 
Slf^^. il«$iX7t/<V>>OiiifHgiS (MAO i -MA 



(4) 
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O j . MA 1 i -MA 1 j . MA 2 i -MA 2 j ^iti^ 
MA 3 i -MA 3 j ) fi. P^gpcDy^— ^ Srii*i$ 

iirT^-r— ^z-^;^ (DATA i -DATA j ) Ky'—fr 

(MA 0 i -MAO j , MA 1 i -MA 1 j . MA 2 i 
-MA 2 j S ytfiMA 3 i -MA 3 j ) — f V 

[0 0 1 1 1 ^LT. i^x2^y^m^'^^^u^y^^<ry KS: 
^^^LT. ir\.^:^^Ci^QCLKy<iyyT\CAti^th. QCL 
Ky< yyr rtas^ n i7 -e$> 5 Q C L K Sr tU;^^5o 

»[hIK (CLCCi-CLCCj) {ZAti $iX^o * 
fe, ^CAS U-r »Jffll[HlS& (CLCC i -CL 

CCj) (-fiSDRAM(?:>CAS Wt" ^— K-fe: 

-f) 7:»^<beai$ix2>cAs u^T^vi/— »jwm-^ (le 

2. LE3. LE4, LE12. LE34) t^A:h^th 

[0 0 1 2] . :^2 CAS u^y':^iy—W)i^t^±iy 
7">fV^^ix5^ (05, me) ^-^^ (LEI 
2) ^5 *W ft^ (LE3 4) "a 

— " (cK^^nSo — :^3. ||4CASW7">"> 

-fbf^255-fe5,7-^>>/$jx5^ (07. 08) f^. ft 

(LEI 2) 755 «n-" tC^^Six. ft-^ (LE3 
4) n Vn^" (CKSSiX^o 

[0 0 1 31 -tUr. ft-^ (L E 2. LE3. LE4) 
f:i|glCAS WT^Vv^-i&f^-Ct^^T "o— " tcs:£ 
^tL^o ft-^ (LE2) li^2 CAS Wt^Vv^— T?. 
m-^ (LE3) (iB3 CAS U-Tf^^-i/— -e. ft-§- (L 
E4) ft^4 CAS Wy^Vv'--e-?rtT.^^tv Vn^" 

i^-r^o $iJ®IlIS&?FB (1) f^: QCLK^J^o^'^ft^S: 
A;^ UT. *JWH-^ (conl. con2, con3) 

[0 0 141 ^cAsu^y^i^i^-W}i^^i^T\zmm-r 

^1 CAS l^-YT^W-ibf^o 

CAS U>r7^^^i/— $ij®{t-^ (LE 2. LE3. LE 
4. LE3 4) "n— " C A S W ^/iX— StJ» 

(LE 1 2) "/N-r" jcs2^^tL5o ^j^mssss 

(1) fii--<T "P— " "CfeS^t-^ (LE2. LE3. 
LE4) m5(DX0\Z. Mmm-^ (c o n l. 

con2. con 3) <D±X^ "n— " ^ l.Xttiti't 

ft-^ (LE3) d5 "n— " X*h^(DXmi AND^ 
^h;d5B|7i.-f^l^ ^2. ^3 7:y^^lS: (2. 3. 
4) (wf^^"-^;d5^JD$iX-r. m4^^;^^#IS'(5) (D 
^{Zv'—i^^^Bm^iV^o mmt-^ (Conl) "n 
— " T*ft# (LEI 2) 7)5 "/N^" -Cfo^O-C, ^2 A 
NDy— h (8) oa;^7is "c:-" ^fo5o L7t;d5o 



T. I114CO h^>v^^^ 1 3, 1 4 7)5#tc;d->i:/jr9/ 
liI3tc:^-r-r (10) 755A;^LfcT'— c^'^rse 

4^ty^^® (5) fi. 7^->?^S:/^•;^^•^t6o *fc«^ 
(LEI 2) *Vn^" f^-^^-^^^iltRgC 
(6) xn^Ay^y^mm (5) 7:i^ibai;^^?4xir^-^ 

Kd-e> 1 1^>f ^/H^tC7^->5^755m;^ $ix5o 
[0 0 151 ^2 CAS WxV'v'— Sjf^o 
CAS U^T^Vv— $0^1-^ (LE 2. LEI 2) 
*VN>r" . CAS U-Yt^Vv^— Sijffllft-^ (LE3. LE 
4. LE3 4) (1 "n— " jC^^$ix5o [il6<7>^*5 
t). V—h*=i'^>'Vt^7<ti$thXli!^^y^mzQCL 
KfS-§-:dS^i$tt5o ^L-C. $iJffll[HlKa5 (1) (1. A 
tt^ih^^^^y^m"^ (QCLKl) SrSfeL^cm^S: 
^J»{S^ (conl) i:LTtti;bL. $y®ft-^ (con 
3. con2) (iLE2. LE3. LE4\ZX^ "n 
^mtrmn^'^^o ^ceib\ 0 (EI2 tl^«-cfe-5) 

^LTV^-5o ft# (LEI 2) *Vn^" -efe^co-e. 
H 1 C A S Wt^^'v'— I&f^-CcO J: 5 {-^4 9 
(5) 355ilS^$tt5o Z.<Dm. S4^:y^#a (5) \Z 

Bm^thfcy'-^n. mmm-^ (c o n d 255 -n-" 
<D\zmx7'—^i:mt}\.. mmm-^ (c o n d 75s v^ 
><" Er«i-c(iMfrc ^:/^^^4'T?r^-^*l1^-r 

^tCfflWt-^ (conl) y/U$jx5(7:>-C. 2 

[0 0 161 S3CAS W^Vv-— Ibf^o 
S3CAS WT^i^v^— i!if^<7:>*i^«:. CASW7^>^ 
V— fflWft-^ (LE3 4. LE3) t^cf?, 
CAS W7^:/V— miWft^ (LE 1 2. LE2. LE 
4) "n-" ttj:^, (LE 1 2) "n-'' "C 

S2ANDy— h (8) 755gfl<Ci:/cC<. 
— >5^x^•J^3l5^gB (6) COm2^^i^^-'h (6 c) ti::*-:7 

$ix. ^le^i^-h (6 b) m 

(LE3 4) ^5 -efc6f?:>"C. ^1. ^2. ^ 

3y>y^^m (2. 3. 4) ;dS>r^-://u$ix5o 
©SSaS (1) ft-^ (LE2. LE3, LE4) {CJ: 
^9^^J^»^t-^ (c on 3) ^ "o— " tCjS^^L. conl 
S:U!con2^^ Vn^" iCfii^'t-So $«btC. n:/>5^m 

(QCLK) :y v^-C. ffl^if -^ (c o 

n 1) V>>f" "a-" (CS^^iir. -^Kfra^m 

"^-^-r" tCM-t-o l^^tC. i^uy^m^- (QCLK) (D 
A^(OT^:n^yi>X*mmm-^ ic o n 2) Vn^T" 

[0 0 171 CICOJ: 9tc:^JWt-§- (conl. con 
2) tl. ^ny^m^- (QCLK) 2 # g W^cOv</V 

T. mm\t^ (c o n 3) 7)5 "n-" <-^V^;^ S:I6}# LT 



(5) 
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t/^^S (2) S:iligLT^2^i/5^^S (3) \C^m 
$.tL6o *J®m^ (con 2) "n-" tcg^^tvfc 
v^— ^fim2 7 5'f='^S (3) irMi^l^xmS^^y 

(4) tc^jg^ix^o z,(D^. mmm^^ (con 

2) ds^tc (cS#$ix^<^>-C. ^2^:y^^^ 

(3) H^3 72/f^¥^S (4) (ce^^ttfc-r-^*. 

(c o n 2) 755XfC «n-" (cS^f -S^^^C 
^5'^Lrv^5o ^LT. SJ^W^t* (conl) ;95 2# 

@tc "a-" tca^r^t. msy^y^^m (4) (i^^ 

(conl) 75s VN.t'" tciS^i--5^. -7^— ^Sr^5/^ 

[0018] S4CAS U-f ^Vv— (^Ibf^o 
^4CAS U-rxW— ^3CASW 
T^^-v— E!if^"C<75J: 5tc:. ^i. ^2. ms^i'^^S 

(2. 3, 4) ty'-i$'^<:^m^U (6) cD^ieiSy 
— h (6 b) ^-f^--y/U^fi^Xo\ZCASU^y^>^ 
i^-mmm-^ (LE34. LE4) Vn^" 

mstc^-Ti ®j»iHis&gi5 (1) tmmm-^ 

(conl^ con2^ con3) Srttiy^ ^ii'-So 
(3) tce^L. ^2^5/^#S (3) ^^ms'^ry^^ 

a (4) tce^L. ^3^5^^^^ (4) ^-iv^—^mti 

[0 0 19] 

SDRAMfi. #e AS V-r7^>-i/— »JWIhIS&:65^DQ 

■C. n -/>^y<-/:7r<^3a< iCgag^jx^C AS 
Vv— a^lHlSS (CLCC) <bia< (CiBgSn^cCAS 
SJWlHlgS (CLCC) irfBltCQCLKO^ 
^aL-;65^^-t-5o "ifc. ^1. ^2^^>':5^ (BANK 
0. B ANK 1) (Dt^— 

ir. ^3. :^4/-0^ (BANK2. BANK3) <Dy^ 

ti^'-c ^ i^^mxh^ . HI 1 ontssecoc AS u><7^>' 

i/— Kf^c?:) Q C L k^SlU^t^— >5f CO ;^ ^ ^ — fc ^ 
f—^\Ati^>(^>^mxh^o E19 25:T/iai 0(Ci3V> 
t CKfl:^^n:yi7i^-r^yU-efci9. tStiCASU 
^T'^^y—y y^'\^y VT y:f^Ti\X^^ . tHUCA 
S U'-r-r^^v'— 7}x— /U K^r^l-Cfcao ^LXskewl 



$>0. s k e w2«:^<>'^SiJ(?5t^— ^;^ar^— T-fc-So 

ip*>. QC LKSt/T^-i?^:^^^— ^5n^v^^i^f:i, CA 

S U'-r 7^>">— ijlf^<0^:xf^-^ — v^>755J:V^;^^ QCL 
}<.:&.XI^—^<D:^^=2.—iA^^m^n. CASWt'V' 

cx-iftf^tD-r— (ts. tH) tm<fiiy)^ ^\zm 

L K S u^r"- ^ CO ^ ^ ^ - <t 5 t < ?i o T . 

Sr^^-t-5fc*lc^HiL/bt>co-C. ^-CASWt^^-v^ 

^m^Hti^tz SDR AM^ !x y^mm-r^ ztt^n^x 

[0 0 2 0] 

'r^tzisb<0:^^m(^SDRAM^^y::^\'tm^(^^'^>i^^ 
ex.. #/<Vi^{C^n^tvi£?JJ*tl.^nfi<Oi±i(iiigl5 

(^'W 9555^tcm4'S«jtciESL:fen1@(?DCAS W-rV 
v^— ^JWlEl^i:. «-CAS Wt^V-v^— $a®[Eli^OttS;^ 

#CAS W7^>'v^— $JmiEl^tC^a:y^{t^Sr 

mu-r ^^x2^y^^<yyTt^^'r^:Lt^w^t'r 

[0 0 2 1 1 

HI 1(^. *^ig||llliS?i^«(^SDRAM^^y^ 
oiEfilHTfcl?. lai 2f:i*^§gilifijf^^tc:iHfi$ixfc 
CAS u-<7^:/'>— $ij®[HisSoo«j5g;[a"Cfe>9. gli3(i 
;*:%PJo^5/^^®(75l¥;W[lIK[ll^fc5o Eliifl^i 

?^^V^U^4C75 4^®<7?^•<V^ (BANKO, BANKl. 
BANK2. BANK3) Sit 5:^-^5*%?^ CO S D R 

n{@0 2!Sfcii(|iIlHlSS-Cfe^±i9i|)ia5 (MAO i -MAO 
j , MA 1 i -MA 1 j , MA 2 i -MA 2 j . MA 3 
i-MA3j) :^5iE?tJ*i^TV^'5o t'^'E)^. ^<V^co 
^(i4f@tc|SS6tcD'C(i?Sv\ J: '9^< Tt'>^<e< Tt> . 

[0 0 2 2] r^\f-yV<r>y'—^/<^7.\t%\^ 
tm2. m4y<:y^ t\cy<>i^^=i^Ltim^zm\\^i:h 
TV^5, ^^<>'i^(0^fh^fh<D^mm^ (MAO i -M 
AO i , MA 1 i -MA 1 j , MA 2 i -MA 2 j . M 
A3 i -MA3 j) \^^tiX^th<Dm^^tmcm^^ 
XTj^^tltzy'—i^f^^^ (DATA i -DATA j ) tCg 

A/-ei/^5 nOODQ^n 5/^7 (DQ i -DQ j ) (1. 
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y^l^iy—?^m^^ (CLCC i -CLCC j ) 

(DC AS Wf^-^^v^— MW[hI^255 i ^B(r)'T—^^<:^^ 

t- 5 J: 5 ic-r - ^ ^< ;^ tv-eixS^^ $ n T V ^ 6 o 

iaat- 5» i6 tc - $ tbfc/-^ v 

^ (CLCC i -CLCC j ) 
^feiX-CV^^DQ^^ci (DQi -DQj) 

[0 0 2 31 -tUT. f5IE(r>CAS U-f 7^ Vv'— fflffllU 
^ (CLCC i -CLCC j ) iiCii^n^yiS^it-^^WM'r 
^tL^(OQO'LK.^<y^T (QCLK buffer) 

t^^uy^^<^y K (c 1 o c k pad) \zm^\^ftm 

tClHg^tV. ^^y^m^ (QCLK) c^il^^>f>' 

#C AS U^T^Vi/— fflWEK (CLCCi-CL 
CC j ) tca^$ix5o 
[0 0 2 41 rtDJ: 5l-iafi$tt^*%5gcDCAS W 

I^St-5:?^a5^^{t-^ (QCLK) irSDRAMCO^— 
KUv^^i5^ (El^^-T) :6^?>eS$tt5CAS 
i/— ffl^SIm-^ (LE2. LE3. LE4) t^Xti\^ 
-C. ^tt^ix<^^5^5^^SSr$»J®-f-'5KWS-§- (con 
1. con2. con3) ^mti-T^mm^^n (2 

1) SDRAMCO^— Kl^>^;^^^7&^<be]S$ti.'5C 
AS U-r-T^^-i/— fi]®>ft-^co— o (LE3 4) i: S D R 

AM(Dy^—^ t^wmmn\.x\at^^^Ai^'D^—v 

(2 5) i:. SWlElKaS (2 l).<0$iJWt^cO-0 (c 
on 3) tCioT. AND</— H (2 5) 

2) SDRAM^— KUv?;^^;^i^^eiil^ix^CA 
S U^Tv'^^v'— o (LEI 2) <b S D 

KAM(Dy'—^ k ^w^w^nx^xmti-r^i^A^T)^- 

h (26) k. mm^'^U (21) tOfflWit-^ (con 
2) tCjloT. ^l^:y^#S (2 2) Ti^^ffi;^} $ tb^ 

-T'-^Srffl;^l^fct^^ 5/^-t-5:?!i^:Sfcf:i. NAND^— 
h^i^t) (2 6) :^^tB;^$/t(i^5/^-r 
(2 3) $iJfflltH]S&$^ (2 1) COM 

^»^t^ (c o n 1) tCj:oT. (2 3) 



f)-^^y^ir^^2^y^^®i (2 4) t/5^5>«^^ix 
[0 0 2 51 ±f5tfcil^^:y^¥S (2 3) <om^^ 

mi zKm-to um^nu (21) (Dun 

m^(con2) SrSteUl;^i-2>^ (2 7) 

i:. (2 7) (Dai;bm-^i:SfJffli{t# (co 

n2) k\z^^x. miyy^^Wt (2 2) ;^(^ibffi;^/$ 
ix^T^-^ (Dl) SrSteLTjla§$it^^-*^(i3g»f 
$•^-5^1 :yiJ^-r ^ (28) mii!^^^y 

^^>^<—^ (28) ^^ibai;^$n^7^-^i:NAND 
y-N (2 6) ^^hatf^ih^y"-^ (D2) i: *ffeS 
\^Xv'—^mtl^< yyr tcffi;^i-r ^ N A ND h 

(3 0) k. 4>^^<-^- (2 7) c?5ai;^ift-^i:$fW{t 
■i- (con2) ttCjioT. NANOy— H ( 3 0 ) 75^ 
ibffi;^^ix67^-r5^ SrSteUT^ 5/^^-fr5^2 n :y 
>^^V^<-^ (2 9) i:7i*ib«^$ttTV^^3 

[0 0 2 61 wCOj: 5(C«^StV^>f:|IJS?i5^0CAS 
u^T:y^^—^mm^<DW}m^Tt^<r>k^*)Xh^o M 

1. ^2. ^3. m^QASU^y'l^iy-mmzM-t^ 
mm\B\m^ (21) 0$Jj®{t-^ (conl. con2. 
con 3) XU^SDRAM<D^— KWv^^^;b^e>eil$ 
4X-5CAS Wt'Vv'— $ij^{t^ (LE2, LE3; L 
E4, LEI 2, LE34) ^^^km^Xh^o ^ 

1. ^2 CAS W7^>'v— ttf^Tfi. ft-i- (LEI 
2) d^/N^-efc-SO-Cv^— >5^dSNANDy— I- (2 6) 
«r^LTiltR^>y5^#iS: (2 3) (DXtlt^ (D2) tc^ 

S3. S4CAS U>r7^W-ibf^-Cfi:{t-^ 
(LEI 2) d5a— i?$>6<?:>"CmrfB£^iiS:d5T^-<;^^— 

[00271 mi CAS U-Tt'^^v'— Sbf^o 
m-^ (LE 2. LE 3. LE4. LE 3 4) \^ "o— " 
k^j:^. m-^ (LEI 2) 'Vn^" kfj:^(DX^ Um 
iBl^U (2 1) (iLE2. LE3. L E 4 <t $!| 
-^(conl. con2. con3) (O^TSr "a—" 
tCL. ANDy— h (2 5) (^5^— ^(C|3^ycC< "n 
— " {t-^Srm;^t-5o SfoT. SDRAMI^aso-r — ^ 
NANDy— h (2 6) tCj: i^SteSlxT. il^^ 
:x5"#S(2 3) tm2^^y^#S (2 4) ^STt^- 

^ tti;^>'"< :y :7 r icffi;^ $ tvs/ 

[0 0 2 8] S2 CAS l<>f T^^-i^— ibf^o 
^- KUv^j:^^(^.CAS U^7^^^v'-a^{t# (LE 

2. LEI 2) H , CAS U-Yt^^^^z-SWI 
(LE 3. LE4.. LE 3 4) II "n— " tCfS^^ 

y-K3-eVKz55A;^$txr. l n ^ ^J^^tCQC 
L K{f -^T^^^^ti-^o -eUT. $iJ®[HJK^ (2 1) ft. 
A;^$ix^^n>^i:^{l-^ (QC LK) ^^SteLfcft-i-Sr 
SWt^ ( c o n 1 ) itzmti L. fflWt-^ ( c o n 3 . 
c o n 2) H "cr-" 4^fti^^*t}t-r5o «eoT. ft^ 
(LE 3 4) ^5 "a-" -Cfci^m-^ (LE 1 2) 
-Y" T-fo5c75-C. Si C AS u-Tx^-V— i!jf^-C(^J: 3 
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tc. SDRAM<Dy'—^\^mii^:y^^^ (2 3) tm 
2^:y^^S (2 4) i: UTffl;^ $ ti.^o 
m2 9^y^^^ (2 4) (ceiS^jxrCT^-^fi. $iJWt 
^ (conl) ^5 "n— " coEPbI-Ct^— M 

i:/.c5^*-e-r— ^Sr l1^^^/l-^^/^i-6o y 
-K^i-^^-Kd^ib li^-Y^/W^fC^iJWft^ (conl) 

[0 0 2 91 ^3 CAS Wt^^-v— ftf^o 

CAS U>f 7^>^i^— t&f^tD^-g^fi. CAS XV. 
V-^mm-^- (LE 3 4, LE3) (1 'Vn^ " ' i: <9 . 
CAS U>f MtSft^ (LE 1 2. LE2. LE 

4) "n-" ir^iC^o ?eoT. {t-^ (LEI 2) ;d5 

"a—" T*fc5(0"CNAND<^— h (2 6) (1:^:7$ 
tV. ft-^ (LE3 4) T*&5<^-emis ^2 

^^y^^^S (2 2. 2 4) RXJ^m^y^y^^^ (2 3) 
COD liffi;6S>f ^— ://^$tL^o MffliHK^ (2 1) 
Atl^tl^iB-^- (LE2. LE3. LE4) {ZjiOUm 
(c o n 3) S: "a-" [C^i^L. ®J»ft# (c o 
n 1 , c o n 2) *W" Km^T^^o con .3{t^ 
fin— conl{S-^{i. ^u^y^m-^ 

(QCLK) (^ft*U(^-b#^:y "^^^^'^ "a 

-^^PB^m^C "n-" V^vr» teg 

^fSo c o n 2ft-§-fii^ a ryi^fS-^ (QCLK) 

[0 0 3 0] SllWft-^ (conl. c o n 2) fi, n 
:y^{t-^ (QCLK) O 2 #g^^^O^^V^>^-CSul5^:0 J: 

ot^i^u^m^xm^i^-to mmim^ (c o n 3) 755 

(2 2) ^JiiiLTil^^^;/^^^® (2 3) (DD 

imz^m^ti. nmm-^ (c o n 2) "a-" teg 

^^n^^. ^tiiS5^^^>^^S (2 3) Srili^L 
Tm2^:y^^S (2 4) tceft^tL-So 
m-i- (con2) Vn^» \cm^'t^(0'Q^ S^^iy 
(2 3) tl^2^:yf^#® (2 4) {CBm^^fhfz 
v'-^i:. mmm-^ (con 2) TliS^lC "n-" tc^^ 
•r^^*T*^!X^UTV^^o SllWt-^ (conl) 
m^cO "n-» tCi^^-r^i:. ^2 7>^^^® (2 4) 

(c o n 1) vn^" {zm^-r^t. ^—^^mz 

[0 0 3 1 ] |g4 CAS U>ry"Vv^— (Oiftf^o 
^4 C AS U^^Vi/— i(jf^(D:^>&Ji. 113 CAS U-^ 
T^Vi^-lbf^-ec^J; mi. ^2^ 2/5"^^ (2 

2. 2 4) iril^^-y^^g (2 3) t^D liSS$^>1'^^- 
:7'/^'$i^^ J: 9tcCAS u^T^vv:— SiJWft-^ (LE3 
4. LE4) ^ Vx^" tC^^-t-5o $iJ^[H]5&a5 (2 



1 ) 755$iJ®{t-^ (conl. con2. con3) 

^l^:x5^¥S (2 2) t^'y y'f^^ 
ix.tzy'—^^m^'yy^^^ (2 3) (DDi^icea 

L. lEtCilJ^^ry^^g (2 3) fim2^5/^^® (2 
4) tceat. m2 7ry^^® (2 4) fix— ^ffij^v''^ 

[0 0 3 2] 

^'f'yy(D^^itcM^^{zm@:'t^(r>x. cas 

>'^>—m'0\Bl^m(Di^u^y^ (QCLK) (D^^^zi. — ^ 
i:2i5-Ct. Lfc:d5o-C. /-^^^i^ Fb^<Dt^— 

^ n o, ^ y:^— ^ (75 ^ — ^ ^/|^ ^ ^ ^ - ^ 2i5 -e t 

iS^^^-ci&f^t-5SDRAM-ei(j>f^^-v?:/ 
«:f^Ji*ii:5:ii:^5-et5o ^^t-> *^?^CASV^ 

im 1 1 ?¥5feSDRAM(OCAS Wf^ Vv^-r-$)J®[pJ 

[0 2] ?e3fe<7)CAS Wt^v^v— $yiaiiHis&cop^« 

10 3] m2cDy)y^^Si<Dm^m. 

[0 4] I2 3(7)^ci5/^^^^>'<— 

[05] mi CAS W-rVv— ftfpiJ'-Y ^ 

[06] m2CAS Wt^Vv'— ffijf^^-f ^ 4>^0. 

[07] mscAsu^y'i^u—mip^'^ ^>t^m. 

[0 8] ^4CAS U'-f 7^:/v--i!if^i$^>r ^ V^IH. 
[09] ^^(O CASU^T> v— ibf^cO Q C L KS 

0. . 
[010] Se^tOCAS U-f-rVi/— ibf^^^QC LK 

^0. . . - 

[011] ^^m^Mmm(DSDRAM'C(DCAS U 
-TT^^/i/— $fJ®lElKcoSEa0. . . , . 

[012] :^mMmmmm(DCAsu^y-:yi^-mm 
[0 13] ^mm<7>y y'f'^m<Dm'm\Bi^mx*h6o 

2 1 : M^lHl^gS 

2 2. 2 4: "yy^^m 

2 3 : m^^^y^^m 

2 5 : AND^— h 

2 6. 3 0: UANny— h 

2 7 : >f — 

2 8. 2 9 : ^ a y^^ ^^y^—^ 
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